Introduction
There is now substantial evidence that a local secretory immune system occurs in the female genital tract, particularly the uterus. Secretory immunoglobulin A (IgA) is present in uterine luminal fluids and probably originates, at least in part, from dimeric IgA secreted by plasma cells located in the endometrium (see Parr & Parr, 1985a , for references). Moreover, the local immune system in the genital tract appears to be regulated by ovarian steroid hormones. In particular, the administration of oestradiol-17ß to ovariectomized ràts (Wira, Hyde, Sandoe, Sullivan & Spencer, 1980) and mice (Canning & Billington, 1983) caused increases in the number of endometrial plasma cells. These results are consistent with observations on intact mice, in which the number of endometrial plasma cells containing immunoglobulins A or G was greater in pro-oestrus than in dioestrus (Rachman, Casimiri, Psychoyos & Bernard, 1983; Canning & Billington, 1983) .
The role of progesterone in regulating the number of plasma cells in the uterus is less clear. The administration of progesterone to ovariectomized rats caused little or no increase in the number of plasma cells (Wira et al., 1980) , and in mice caused an increase to less than half the number observed after oestrogen treatment (Canning & Billington, 1983) . When ovariectomized rats and mice were treated with a mixture of oestradiol and progesterone, the number of uterine plasma cells was the same as or less than that observed after progesterone alone, suggesting that progesterone blocked the stimulatory effect of oestradiol (Wira et ai, 1980) . On the other hand, the number of uterine plasma cells in intact mice on Days 4 and 5 or pregnancy, when mainly progesterone is present (McCormack & Greenwald, 1974) , increased (Bernard, Rachman & Bennett, 1981) or more than doubled (Parr & Parr, 1985a) (Parr & Parr, 1985b ). Rachman, Casimiri & Bernard (1984) Mazurkiewcz & Nakane (1972) . Uterine tissues were sectioned uniformly at 6 µ , floated on 5% glycerol for 1 h to remove the PEG, and mounted on polylysinecoated slides (Wolosewick & DeMey, 1982) .
Immunolabelling. Two experiments were performed ( (Fig. 1) . In mice treated with oestradiol and progesterone combined or oestradiol followed by progesterone, but not with oestradiol or progesterone alone, IgA was detected as diffuse staining throughout occasional cells (Fig. 1) , or as small granules in the apical part of some gland epithelia (Fig. 2) . The granules were seen only in uteri labelled with the avidin-biotin technique and not with the antibody-peroxidase conjugate. There was no staining of IgA in the luminal epithelial cells with either method and little, if any, labelling in the interstitial spaces of the endometrial stroma. There was some IgG staining in gland lumina of mice treated with progesterone alone or oestradiol followed by progesterone, but there was no labelling of IgG in glandular or luminal epithelial cells with either labelling method. IgG was present in the stroma in variable amounts. A control section is shown in Fig. 3 .
Discussion
The results presented here demonstrate the influence of ovarian hormones on the number of plasma cells in the uteri of ovariectomized mice. Treatment for 3 days with oestradiol caused a large increase in the number of endometrial plasma cells, and progesterone was equally effective. Treat¬ ment with a combination of oestradiol and progesterone resulted in the same or a slightly larger number of plasma cells than with oestradiol or progesterone alone. When progesterone followed oestradiol in a hormonal sequence that prepares the endometrium for embryo implantation (Finn & Martin, 1969) , the number of plasma cells increased to more than twice the number present after oestradiol alone. These results are consistent with observations on plasma cell numbers in intact mice during normal pregnancy. Bernard et ai (1981) reported that the number of plasma cells containing IgA in mouse uteri during early pregnancy was larger than at pro-oestrus. Similarly, on Days 4 and 5 of pregnancy, which corresponds to the sequential oestradiol-followed-byprogesterone treatment used above, the number of IgA-and IgG-containing plasma cells in the mouse uterus was more than twice the number present at oestrus or Day 1 of pregnancy, when the uterus is stimulated mainly by oestradiol (Parr & Parr, 1985a) . Also, from Day 11 of pregnancy to term, when the uterus is stimulated by a high concentration of progesterone (McCormack & Greenwald, 1974) , the number of plasma cells of both isotypes in the uterus was large (Parr & Parr, 1985b) . The present data indicate that the increased number of endometrial plasma cells present at the time of implantation compared to oestrus is due, at least in part, to the action of progesterone on an oestrogen-primed uterus. Factors in addition to progesterone may also be involved, such as bacteria in the uterus after mating (Parr & Parr, 1985c) or the presence of spermatozoa or the blastocyst in the uterine lumen.
Contrary to the present report, other investigators studying the effects of ovarian hormones on ovariectomized animals have reported that, while oestradiol stimulated an increase in uterine plasma cell numbers, progesterone alone and a combination of oestradiol and progesterone failed to do so in rats (Wira et ai, 1980) , and did so rather weakly in mice (Canning & Billington, 1983) .
Based on these observations, it has been suggested that progesterone antagonizes an oestrogenstimulated increase of plasma cells in the uterus (Wira et ai, 1980) . This (Schumacher, 1973; Murdoch, Buckley & Fox, 1982) .
Little information is available concerning immunoglobulin transport into the uterine lumen.
In ovariectomized mice treated with a combination of oestradiol and progesterone or oestradiol followed by progesterone, we observed IgA in plasma cells in the endometrium surrounding glands, in some gland epithelial cells, and in some gland lumina. This suggests that there is, under these conditions, a local secretion of IgA into the uterine lumen across the glandular epithelium. This is consistent with previous observations in mice during the oestrous cycle (Rachman et ai, 1983) and pregnancy (Bernard et ai, 1981; Parr & Parr, 1985a) . Immunoglobulin or secretory component have also been detected in the cytoplasm of uterine luminal or glandular epithelial cells in mares (Kenney & Khaleel, 1975) , rats (Wira, Sullivan & Sandoe, 1983) , sows (Hussein, Newby & Bourne, 1983) , rabbits (Symons & Herbert, 1971) , and humans (Kelly & Fox, 1979; Suzuki, (Brandtzaeg, 1982 
